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Abstract. The aim of this prospective cohort study 
was to identify the risk factors involved in falls in 
190 elderly residents of two geriatric centres in 
Granada (Andalusia, Spain). Because different types 
of falls may be associated with different factors, 
falls were classified according to the precipitating 
cause, either extrinsic or intrinsic. The incidence 
density and the ratios for crude and adjusted den¬ 
sity were calculated. Cox proportional risk analysis 
was used to calculate adjusted incidence density 
ratios. Of the 121 falls identified, 63 (52.1%) had a 
extrinsic precipitating cause, 43 (35.5%) had an in¬ 
trinsic precipitating cause, and no precipitating 
cause was determined in 15 falls. The rate of falls 
with an extrinsic precipitating cause was 0.39 per 


person per year, while falls with an intrinsic pre¬ 
cipitating cause showed a frequency of 0.27 per 
person per year. For falls with an extrinsic precip¬ 
itating cause, the most significant risk factors were: 
age, diabetes mellitus, a history of falling, and 
treatment with neuroleptics or oral bronchodilators. 
The number of illnesses acted as a protective factor. 
For falls with an intrinsic precipitating cause, the 
independent risk factors were: age, diabetes, de¬ 
mentia, alterations of gait and balance, previous 
falls, and treatment with digitalins, neuroleptics or 
antidepressants. These results suggest that the sus¬ 
ceptibility to a fall with an intrinsic precipitating 
cause is easier to identify and has a greater potential 
for being controlled. 
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Introduction 

Falls among elderly persons often result in lesions, 
and limited activity, isolation or mortality may be 
eventual consequences [1-3]. Their high incidence 
means a very high cost in terms of health care ex¬ 
penditure as well [4]. It is estimated that in the US 
alone, fractures produced by falls in elderly commu¬ 
nities cost some 10 billion dollars a year [5], Only a 
small percentage of falls are the consequence of a 
single, obvious cause [1]; for this reason, their etiol¬ 
ogy is generally considered to be multifactorial, 
involving intrinsic (patient-related) and extrinsic 
(environmental) circumstances, as well as variables 
related with activity [6]. Previous studies have found 
that extrinsic precipitating causes are responsible for 
41-55% of the falls of community-dwelling older 
persons, and for around 16% of those who live in 
nursing homes; intrinsic precipitating causes have 
been found for 39-53% of the falls among elderly 
community dwellers and 80% of the falls in nursing 
homes [7, 8]. 

As it is possible that different types of falls entail 
different risk factors [9], a variety of approaches has 
been used to study factors associated with the con¬ 


ditioning circumstances or the consequences of the 
falls. Studies may focus on the falls that produce 
lesions [10-14], multiple falls [15, 16], falls requiring 
help in getting up again [17], or the exact location of 
the falls [18], 

To date, however, the risk factors involved in falls 
have not been identified according to their most 
immediate cause or precipitating circumstance. It is 
reasonable to surmise that persons who fall for in¬ 
trinsic reasons (such as dizziness or lower-extremity 
weakness) may be exposed to different risk factors 
than those who fall for extrinsic reasons (tripping, 
uneven ground, slipping). Differentiating between 
these types of falls might allow us to develop more 
specific measures for the prevention of falls in elderly 
populations. The present study investigates the risk 
factors of falls according to their precipitating cause, 
either intrinsic or extrinsic, by means of a prospective 
cohort study. 
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Material and methods 

Design 

A prospective cohort study. 

Participants 

Subjects were persons aged 65 and over, of both 
sexes, residing in two geriatric centres in the city of 
Granada. These centres had similar layouts, internal 
organisation and rules, and gave similar degrees of 
autonomy and medical attention to the residents. Of 
the 235 elderly people eligible, only 190 (81%) met the 
inclusion criteria. The criteria for inclusion, besides 
age, were: the ability to get around on a regular basis 
(unassisted or with a cane or walker); the ability to 
obey simple orders; and agreeing - being informed 
and aware - to participate in the study. The sample 
size required for a relative risk of two, and assuming a 
30% annual rate of falls with 5% a error and a power 
of 90 percent, was determined to be 195 subjects. 

Study period 

The study began with initial examinations by two 
physicians, carried out from February to May of 
1994. The study period ended in March of 1995. 

Information sources 

The background data on chronic diseases and medi¬ 
cation were obtained from medical and administra¬ 
tive records, complemented by information provided 
directly by the participants and their caregivers. The 
rest of the variables, given below, were gathered 
through personal interviews and direct examination 
using a structured questionnaire. The information 
concerning falls (also described below) was noted 
immediately after a fall by the caregivers and medical 
personnel, with researchers comparing all the infor¬ 
mation recorded at regular intervals of no more than 
7 days. 

Variables recorded 

The sociodemographic information included birth- 
date, date of arrival at the residence, marital status, 
professional and educational levels, and data on 
chronic conditions, medication, smoking and con¬ 
sumption of alcohol. In order to assess the cognitive 
state of the subject, the Mini-Mental State examina¬ 
tion [19] was used, with a result over 23 points con¬ 
sidered normal. The mood state was assessed with the 
shortened 15-item version of the Geriatric Depression 
Scale [20, 21]. The Katz index of activities of daily 
living was used to evaluate functional state [22, 23]. 
Gait and mobility were checked by observing the 
ability to correctly perform the following manoeuvres 


[24-26]: rising and seating oneself, lifting one’s feet 
while walking, and turning while walking. In addi¬ 
tion, the speed of displacement and the length of each 
step were calculated using a stopwatch and counting 
the number of steps needed to cover 7.5 m of distance 
at a normal gait. Values under the 25th percentile of 
the cohort results were considered abnormal. Balance 
was evaluated by the performance of the following 
four manoeuvres with a duration of 10 sec for each 
[2, 26]: parallel positioning (Romberg), semi-tandem, 
tandem and standing on one leg. Muscle tone of the 
upper extremities was tested as the force of pressure 
of the subject’s hands, using a Colly-type dyna¬ 
mometer and recording the best of three separate tries 
for 1 min for the stronger hand. After stratification 
by gender, values under the 25th percentile were 
classified as poor muscle tone. Corrected binocular 
visual acuity was checked using the Wecker test 
(squares of different sizes open on one side, viewed at 
a distance of 5 m) for far vision, and the Jaeger test 
(text with variable letter size, or figures for subjects 
who did not know how to read, held 30 cm away) for 
near vision, noting as well if glasses were used, and 
what type. Results equal to or lower than one-fourth 
on the Wecker test and less than three on the Jaeger 
test were considered abnormal. Auditory capacity 
was gauged using the whispering voice test [27]. 
Blood pressure was checked with the patient lying 
down on his back; and again after 1 and 3 min of 
standing on both feet in order to detect orthostatic 
hypotension [28]. Finally, the body mass index was 
obtained by dividing weight in kilograms by height in 
metres squared, and the participant’s use of assistive 
walking devices and history of falls over the 12 pre¬ 
vious months were recorded. 

In defining a fall, the description of the FICSIT 
(Frailty and Injuries: Cooperative Studies of Inter¬ 
vention Techniques) trials [26] was used: “Uninten¬ 
tionally coming to rest on the ground, floor, or other 
lower level. Coming to rest against furniture, wall, or 
another structure does not count as a fall”. For each 
fall, the date and hour were noted, and the precipi¬ 
tating cause was recorded as intrinsic (specifying: 
dizziness/vertigo, syncope, stroke, convulsion, lower- 
extremity weakness, or other), or extrinsic (tripping/ 
stumbling, slipping, uneven floors, external forces, 
insufficient illumination, or others), noting as well the 
activity being undertaken at the time of the fall, the 
resulting lesion(s), whether help was needed in getting 
up, and whether medical attention was needed. 

Data analysis 

For the descriptive study of the qualitative variables, 
the distribution of frequency was determined. For 
each quantitative variable, the mean, standard devi¬ 
ation and percentile were calculated. The presence or 
absence of each one of the risk factors studied led to 
a categorisation of the cohort as ‘exposed’ or ‘not 
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exposed’ to that factor. The risk of a fall was calcu¬ 
lated as the incidence density (ID): the number of 
falls divided by the number of person-years followed. 
The association of fall rates in those ‘exposed’ and 
‘not exposed’ to each factor gave the density ratio 
(DR), that is, the incidence density in exposed divided 
by incidence density in not exposed. The 95% confi¬ 
dence interval (Cl) was calculated by means of the 
Mantel and Haenszel yf [29]. For the multivariate 
analysis of the risk factors in falls, the Cox propor¬ 
tional risk test was applied [30]. All the data were 
processed with the EP11NFO 6.0 computer program. 
Statistical analysis was carried out with the BMDP 
package, using programs 2d, 4f, 7d and 21 of the 
Dynamic version for PCs [31]. 


Results 

The mean duration of the follow-up was 
310 ± 86.1 days, with a range of 20-382. Of the 190 
initial participants, 18 (9%) dropped out before the 
end of the study for one of the following reasons: 
transfer to another residence (n = 3), permanent loss 
of the ability to walk (n = 5), and death (n = 10). 

A total of 121 falls were recorded over the period 
of study, with an overall frequency of 0.75 falls per 
participant and year. Seventy-two participants suf¬ 
fered from falls (37.9%), 65.3% of these on one oc¬ 
casion, and the remaining 34.7% from two or more 
(multiple) falls. In 87.6% of the falls (n = 106) pre¬ 
cipitating causes were identified, either as intrinsic 
(n = 43) or extrinsic (n = 63). The estimated rate of 
falls with an intrinsic origin was 0.27 per elderly 
person per year; and for the falls with an extrinsic 
precipitating cause, 0.39 per person per year. The 
intrinsic causes identified were dizziness/vertigo 
(41.9%), lower-extremity weakness (34.9%), syncope 
(11.6%), stroke (4.7%), and others (7.0%). The latter 
group included two falls (4.7%) resulting from frac¬ 
ture of the femur. Among the extrinsic precipitating 
causes, the most frequent were slipping (28.6%), 
uneven floor surfaces - including steps - (23.8%), 
tripping or stumbling (14.3%), external forces (such 
as being pushed) (6.3%) and insufficient illumination 
(4.8%). In 22.2% of the falls, the causes were traced 
to other factors, among them broken chairs, failure of 
walking aids, and lifting or carrying heavy objects. Of 
the 106 falls with a determined precipitating cause, 
nearly half resulted in lesions (49.1%). Table 1 shows 
that lesions were slightly more common among the 
intrinsic falls - 22 resulting from the 43 intrinsic falls 
(51.2%) - than among the extrinsic ones - 30 with 
lesions from 63 extrinsic falls (47.6%) (p = 0.72). A 
significantly greater number of fractures resulted 
from the falls with an intrinsic cause (j) < 0.05). 
After 49.2% of the falls of an extrinsic nature, and 
53.5% of the intrinsic falls, the elderly person who fell 
was not able to get up alone. 


Table 1 . Physical lesions and ability to get up after falls, 
with extrinsic or intrinsic causes 



Extrinsic falls 
(total = 63) 
n (%) a 

Intrinsic falls 
(total = 43) 
n (%) a 

P 

Physical lesions 

30 (47.6) 

22 (51.2) 

n.s. c 

Fractures’ 3 

2 (6.6) 

7 (31.8) 

<0.05 

Abrasions' 3 

8 (26.7) 

2(9.1) 

n.s. 

Open wounds 

9 (30.0) 

4 (18.2) 

n.s. 

Contusions 

11 (36.7) 

9 (40.9) 

n.s. 

Inability to get up 

31 (49.2) 

23 (53.5) 

n.s. 


“Number of falls (percent). 

b Yates corrected yf was use d (one expected value <5). 
c Not significant. 


Risk factors of falls according to precipitating cause 

The effect of the different variables gathered on the 
frequency of falls was differentiated on the basis of 
whether an extrinsic or intrinsic precipitating factor 
could be identified. Tables 2-5 offer the number of 
falls and ID per person per day for each stratum, the 
crude DR for the different variables considered, and 
their Cl at 95%. 

Table 2 shows that sex and age had no influence on 
the risk of falls with extrinsic precipitating causes. 
However, the frequency of falls with an intrinsic 
precipitating cause was five times greater in women 
than in men. The age period of 85-89 years was 
found to have an increased risk of intrinsic falls with 
respect to the group aged 65-74 years. The rest of the 
intervals gave no significant associations, although 
the trend test was significant (p < 0.05). 

The prevalence of a diagnosed illness among the 
participants varied from 4% for Parkinson’s disease 
or stroke to over 50% for arthritis. The only illness 
acting as a risk factor for both types of falls was di¬ 
abetes: DR = 1.9 (95% Cl: 1.1-3.3) for extrinsic and 
DR = 2.4 (95% Cl: 1.2^1.6) for intrinsic falls, though 
Parkinson’s disease was a risk factor (DR = 3.0; 95% 
Cl: 1.3-7.2) for intrinsic falls alone. Alcohol con¬ 
sumption was shown to be a protective factor 
(DR = 0.2; 95% Cl: 0.1-0.8) for the latter group. 

Table 3 shows that functional dependence in two 
activities of daily life was a significant risk factor for 
extrinsic (DR = 2.4; 95% Cl: 1.1-5.4) and intrinsic 
(DR = 4.3; 95% Cl: 1.7-11.2) falls. Yet dependence 
in three or more activities was a risk factor only with 
respect to falls of an intrinsic nature (DR =3.5; 95% 
Cl: 1.6-7.8). In this case, the trend test was also sig¬ 
nificant (p < 0.005). Depression (DR = 3.3; 95% Cl: 
1.8-6.1) represented a significant risk only for falls 
with intrinsic precipitating causes. The cognitive state 
did not modify the risk of falling in any case. With 
regards to the physical examination, only impaired far 
vision proved significant for the falls with an intrinsic 
precipitating cause (DR = 2.3; 95% Cl: 1.3-4.3). The 
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Table 2. Risk factors of falls with extrinsic or intrinsic causes, according to sociodemographic data 
and morbidity. Crude analysis 


Variable 

Extrinsic falls (n 

= 63) 

Intrinsic falls (n = 

43) 


No. ! 

falls 

of ID a 

DR a (Cl 95%) 

No. of 
falls 

ID a 

DR a (Cl 95%) 

Sociodemographics 

Female 

48 

13.7 

0.4 (0.8-2.4) 

40 

13.2 

5.2 (1.6-16.9) 

Male 

15 

10.1 

l b 

3 

2.5 

l b 

Age 

65-74 

13 

14.1 

l b 

7 

9.2 

l b 

75-79 

13 

11.3 

0.8 (0.4-1.7) 

4 

4.1 

0.5 (0.1-1.5) 

80-84 

21 

10.6 

0.8 (0.4-1.5) 

16 

9.2 

1.0 (0.4-2.4) 

85-89 

8 

20.7 

1.5 (0.6-3.6) 

13 

36.3 

3.9 (1.6-9.9) 

^90 

8 

14.5 

1.0 (0.4-2.5) 

3 

7.7 

0.8 (0.2-3.2) 

Pathologies 

Diabetes mellitus 

No 

47 

11.1 

l b 

31 

8.6 

l b 

Yes 

16 

20.9 

1.9 (1.1-3.3) 

12 

20.2 

2.4 (1.2-4.6) 

Arthritis 

No 

28 

11.9 

l b 

14 

7.2 

l b 

Yes 

35 

13.3 

1.1 (0.7-1.8) 

29 

12.8 

1.8 (1.0-3.4) 

Cardiopathy 

No 

48 

12.8 

l b 

33 

10.3 

l b 

Yes 

15 

12.0 

0.9 (0.5-1.7) 

10 

10.0 

1.0 (0.5-2.0) 

COPD c 

No 

54 

12.7 

l b 

32 

9.1 

l b 

Yes 9 

High blood pressure 

12.2 

1.0 (0.5-1.9) 

11 

15.6 

1.7 (0.9-3.4) 

No 

46 

14.2 

l b 

27 

10.0 

l b 

Yes 17 

Parkinson’s disease 

9.8 

1.7 (0.4-1.2) 

16 

10.5 

1.0 (0.6-1.9) 

No 

61 

12.8 

l b 

37 

9.2 

l b 

Yes 

2 

9.4 

0.7 (0.2-3.0) 

6 

27.9 

3.0 (1.3-7.2) 

Cataracts 

No 

43 

11.6 

l b 

26 

8.4 

l b 

Yes 

20 

15.6 

1.3 (0.8-2.3) 

17 

15.3 

1.8 (1.0-3.4) 

Dementia 

No 

58 

12.2 

l b 

39 

9.7 

l b 

Yes 

5 

22.3 

1.8 (0.7-4.6) 

4 

21.0 

2.2 (0.8-6.1) 

Ictus 

No 

60 

12.7 

l b 

41 

10.1 

l b 

Yes 

3 

11.8 

0.9 (0.3-3.0) 

2 

12.7 

1.3 (0.3-5.2) 

No. of pathologies 

None 

4 

8.2 

l b 

5 

10.5 

l b 

One 

17 

12.6 

1.5 (0.5-4.5) 

7 

6.7 

0.6 (0.2-2.0) 

Two 

16 

12.1 

1.5 (0.5-4.4) 

11 

9.8 

0.9 (0.3-2.7) 

Three 

19 

17.5 

2.1 (0.7-6.2) 

8 

9.0 

0.9 (0.3-2.6) 

Four or more 

7 

9.5 

1.2 (0.3-4.0) 

12 

17.7 

1.7 (0.6-4.8) 

a ID = incidence density 

(numbers 

of falls per 10,000 

persons-day); DR 

= density ratio; 


Cl = confidence interval at 95%. 
b Reference group. 

c Chronic obstructive pulmonary disease. 


history of falls within the previous year was found to 
be a risk factor for both types when two or more falls 
had occurred, but not for only one previous fall. 

As Table 4 shows, all the variables reflecting gait 
and balance were significant risk factors for the falls 
with an intrinsic precipitating cause, yet in no case for 


the falls with an extrinsic precipitating cause. There 
was no association with the participant’s strength or 
use of assistive devices to walk. 

Medication (Table 5) was significantly associated 
with the increased incidence of extrinsic falls when 
involving antiarrhythmic agents (DR = 3.4; 95% Cl: 
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Table 3. Risk factors of falls with extrinsic or intrinsic causes, according to dependence, 
psychological state, physical examination and history of falls. Crude analysis 


Variable 

Extrinsic falls (n 

= 63) 

Intrinsic falls (n 

= 43) 


No. of 
falls 

ID a 

DR a 

(Cl 95%) 

No. of 
falls 

ID a 

DR a 

(Cl 95%) 

Dependence 

l b 

19 

13.4 

1.2 (0.7-2.1) 

12 

10.8 

1.8 

(0.8-3.9) 

2 

7 

27.3 

2.4 (1.1-5.4) 

6 

25.6 

4.3 

(1.7-11.2) 


4 

9.3 

0.8 (0.3-2.3) 

11 

21.1 

3.5 

(1.6-7.8) 

Independent 

33 

11.5 

l c 

14 

6.0 

l c 


Psychological state 

Depression 

16 

17.2 

1.5 (0.8-2.6) 

21 

22.4 

3.3 

(1.8-6.1) 

No depression 

47 

11.6 

l c 

22 

6.7 

l c 


MMSE <23 

26 

13.4 

1.1 (0.6-1.7) 

22 

11.6 

1.3 

(0.7-2.3) 

MMSE d >23 

37 

12.6 

l c 

21 

9.1 

l c 


Physical examination 

Poor far vision 6 

23 

12.8 

1.0 (0.6-1.7) 

26 

15.6 

2.3 

(1.3-4.3) 

Correct far vision 

40 

12.6 

l c 

17 

6.7 

l c 


Poor near vision 1 

7 

12.4 

1.0 (0.5-2.2) 

7 

12.5 

1.3 

(0.6-2.8) 

Correct near vision 

56 

12.7 

l c 

36 

9.8 

l c 


Poor hearing 

8 

9.6 

0.7 (0.4-1.5) 

7 

9.8 

1.0 

(0.4-2.1) 

Correct hearing 

55 

13.2 

l c 

36 

10.3 

l c 


Use of glasses for distance 

13 

15.6 

1.5 (0.7-3.4) 

6 

9.4 

1.3 

(0.4-3.9) 

Use of glasses for near vision 

16 

13.9 

1.4 (0.7-2.9) 

16 

14.5 

2.0 

(0.8=1.9) 

Use of both the above 

14 

10.0 

1.0 (0.5-2.1) 

10 

8.5 

1.2 

(0.5-3.1) 

Use of bifocal glasses 

5 

18.9 

1.9 (0.7-5.3) 

1 

5.0 

0.7 

(0.2-2.1) 

Glasses for cataracts operated 

3 

18.9 

1.9 (0.5-6.6) 

3 

24.1 

3.4 

(0.9-13.0) 

No glasses 

12 

10.1 

l c 

7 

7.2 

l c 


Orthostatic hypotension 

2 

4.8 

0.4 (01-1.5) 

6 

13.2 

1.4 

(0.6-3.2) 

No hypotension 

61 

13.4 

l c 

37 

9.8 

l c 


Body mass index >29 

25 

11.2 

0.8 (0.5-1.4) 

18 

9.2 

0.8 

(0.5-1.5) 

Body mass index <29 

38 

13.8 

l c 

25 

11.1 

l c 


History of falls 

One 

14 

12.6 

1.4 (0.7-2.6) 

10 

11.2 

1.9 

(0.9-4.2) 

Two or more 

21 

25.8 

2.8 (1.6-5.0) 

17 

27.1 

4.6 

(2.3-9.1) 

None 

28 

9.2 

l c 

16 

5.9 

l c 



a ID = incidence density (numbers of falls per 10,000 persons-day); DR = density ratio; 
Cl = confidence interval at 95%. 
b Number of dependent daily activities. 
c Reference group. 

d MMSE = mini-mental state examination. 
e Wecker test < 1/4. 

1 Jaeger test <3. 


1.6- 7.2), neuroleptics (DR = 2.4; 95% Cl: 1.2-4.7), 
and oral bronchodilators (DR = 3.3; 95% Cl: 1.0- 
10.4). For the intrinsic falls, antiarrhythmic drugs 
(DR =3.1; 95% Cl: 1.1-8.7), neuroleptics (DR = 
2.6; 95% CF 1.2-5.9), antiacids (DR = 4.1; 95% Cl: 

1.7- 9.6), digitalins (DR = 2.3; 95% CF 1.1-5.1), and 
antidepressants (DR = 3.0; 95% CF 1.3-7.1) acted as 
risk factors. The total number of medicines taken did 
not show a significant association, only a mild ten¬ 
dency that was nearly significant (p = 0.055) with 
respect to intrinsic falls. 

The multivariate analysis of falls with an extrinsic 
determinant, with Cox regression analysis performed 
step by step, allowed six variables with an indepen¬ 
dent effect to be identified: age, diabetes mellitus, 


number of pathologies, previous falls, neuroleptics 
and oral bronchodilators (Table 6). For falls with an 
intrinsic determinant, 10 variables were found to have 
an independent effect, most notably those reflecting 
alterations of gait and balance, and a strong effect 
was established for neuroleptics and antidepressants. 

Discussion 

The etiology of falls among the elderly is generally 
considered to be multifactorial, involving intrinsic 
(patient-related) and extrinsic (environmental) 
circumstances. It is possible that persons who fall for 
intrinsic reasons are exposed to different risk factors 
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Table 4. Risk factors of falls with extrinsic or intrinsic causes, for gait, balance and strength. Crude 
analysis 


Variable 

Extrinsic falls (n 

= 63) 

Intrinsic falls (n 

= 43) 


No. of 
falls 

ID a 

DR a 

(Cl 95%) 

No. of 
falls 

ID a 

DR a 

(Cl 95%) 

Gait 

Getting up correctly 

53 

12.6 

l b 

28 

8.2 

l b 

Getting up incorrectly 

10 

13.2 

1.1 (0.5-2.1) 

15 

18.1 

2.3 (1.2—4.3) 

Sitting down correctly 

57 

12.6 

l b 

31 

8.5 

l b 

Sitting down incorrectly 

6 

13.0 

1.0 (0.4-2.4) 

12 

21.8 

2.6 (1.3-5.0) 

Lifting feet correctly 

42 

11.0 

l b 

22 

6.8 

l b 

Lifting feet incorrectly 

21 

17.8 

1.6 (0.9-2.7) 

21 

21.7 

3.2 (1.8-5.8) 

Normal steps 

57 

12.7 

l b 

26 

7.1 

l b 

Short steps 0 

6 

12.0 

1.0 (0.4-2.2) 

17 

30.6 

4.3 (2.3-7.9) 

Normal pace 

41 

11.1 

l b 

15 

4.9 

l b 

Slow pace 0 

22 

16.9 

1.5 (0.9-2.6) 

28 

24.0 

4.9 (2.6-9.1) 

Turning correctly 

62 

13.1 

l b 

32 

8.4 

l b 

Turning incorrectly 

1 

3.9 

0.3 (0.1-2.1) 

11 

28.1 

3.4 (1.7-6.7) 

Balance 

Romberg correct 

58 

12.3 

l b 

31 

8.0 

l b 

Romberg incorrect 

5 

18.9 

1.5 (0.6-3.8) 

12 

33.2 

4.1 (2.1-8.1) 

Tandem correct 

30 

11.3 

l b 

14 

6.5 

l b 

Tandem incorrect 

33 

14.2 

1.3 (0.8-2.1) 

29 

14.1 

2.2 (1.2-4.1) 

Semi-tandem correct 

39 

10.9 

l b 

20 

7.0 

l b 

Semi-tandem incorrect 

24 

17.0 

1.6 (0.9-2.6) 

23 

17.0 

2.4 (1.3—4.4) 

One leg correct 

16 

8.7 

l b 

7 

4.1 

l b 

One leg incorrect 

47 

14.9 

1.7 (1.0-3.0) 

36 

14.3 

3.5 (1.5-7.8) 

Use of assistive devices 

Cane/walker 

19 

13.3 

0.9 (0.5-1.5) 

21 

7.9 

1.8 (1.0-3.2) 

None 

44 

11.3 

l b 

22 

14.1 

l b 

Strength 

Normal muscle tone in hand 

28 

10.5 

l b 

21 

11.5 

l b 

Poor muscle tone in hand 

35 

15.1 

1.4 (0.9-2.4) 

22 

9.2 

1.3 (0.7-2.3) 


a ID = incidence density (numbers of falls per 10,000 persons-day); DR = density ratio; 
Cl = confidence interval at 95%. 
b Reference group. 

c Lower than 25th percentile of series. 


than those who fall for extrinsic reasons. To date, 
however, no approach has made a priori distinction 
of the precipitating cause of the fall, and the risk 
factors associated with it. Differentiating between 
extrinsic and intrinsic circumstances may increase our 
understanding of falls among older populations, and 
thereby help health professionals to develop more 
specific measures for the prevention of such falls. 

Our population of institutionalised elderly persons 
was studied as a prospective cohort. The institutional 
framework provided a system of continuous, pro¬ 
spective recording of fall information that favoured 
the reliability and validity of the data gathered, 
though it does not necessarily reflect the reality of 
community-dwelling elderly people. Alternative 
methods of gathering data, such as mail-in ques¬ 
tionnaires or telephone surveys, tend toward 
sub-notification [32]. The homogeneity of the envi¬ 
ronmental risks present in institutional settings can 
be seen as another advantage, yet it also makes it 


impossible to analyse their role in the genesis of the 
falls. On the other hand, the study of the falls in 
institutionalised elderly persons can limit the external 
validity of the results, especially concerning their 
extrapolation to community-dwelling elderly sub¬ 
jects. The global frequency of falls in our study group 
was 0.75 per person and year, which is fairly low for 
institutionalised older persons, who may suffer from 
0.6 to 3.6 falls per year [7]. 

Falls obey a multifactorial etiological pattern. The 
degree to which a certain risk factor will have an 
effect on the event of falling is modified by the envi¬ 
ronmental circumstances, the exposure to risk and 
the immediately precipitating causes of each fall [33]. 
In 1990, Cumming et al. [34] pointed out that falls 
with different precipitating causes needed to be con¬ 
sidered independently in order to increase the speci¬ 
ficity of their relationships and improve our 
comprehension of the causal phenomena. Although it 
seems logical that different types of fall (extrinsic or 
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Table 5. Risk factors of falls according to precipitating cause and medication. Crude analysis 


Variable 11 

Extrinsic falls (n 

= 63) 

Intrinsic falls (n 

= 43) 


No. of 
falls 

lD b 

DR b 

(Cl 95%) 

No. of 
falls 

ID b 

DR b 

(Cl 95%) 

Antiacid 

6 

23.1 

1.9 (0.8-4.3) 

6 

37.2 

4.1 (1.7-9.6) 

Antiulcerant 

5 

12.7 

1.0 (0.4—2.5) 

2 

6.1 

0.6 (0.1-2.4) 

Prokinetic 

5 

13.7 

1.1 (0.4-2.7) 

2 

7.0 

0.7 (0.2-2.7) 

Laxative 

8 

18.8 

1.5 (0.7-3.1) 

4 

12.5 

1.2 (0.4-3.5) 

Insulin 

5 

26.1 

2.2 (0.9-5.4) 

2 

14.6 

1.5 (0.4-6.0) 

Antidiabetic 

8 

18.2 

1.5 (0.7-3.2) 

4 

10.8 

1.1 (0.4-3.0) 

Cholesterol-lowering 

1 

3.2 

0.2 (0.1-1.7) 

1 

3.4 

0.3 (0.1-2.3) 

Cardiotonic glycoside 

7 

17.7 

1.5 (0.7-3.2) 

8 

21.3 

2.3 (1.1-5.1) 

Antiarrhythmic 

8 

39.5 

3.4 (1.6-7.2) 

4 

29.7 

3.1 (1.1-8.7) 

Nitrite 

6 

12.5 

1.0 (0.4—2.3) 

4 

10.1 

1.0 (0.4-2.9) 

Calcium antagonist 

6 

11.8 

0.9 (0.4-2.2) 

1 

2.7 

0.3 (0.1-1.8) 

ACE inhibitor 

19 

16.6 

1.4 (0.8-2.5) 

11 

12.5 

1.3 (0.7-2.6) 

Diuretic 

11 

11.4 

0.9 (0.5-1.7) 

11 

12.5 

1.3 (0.7-2.6) 

Vasodilator 

20 

12.7 

1.0 (0.6-1.7) 

18 

13.2 

1.7 (0.9-3.3) 

Non-steroid anti-inflammatory 

11 

17.2 

1.4 (0.7-2.7) 

3 

5.7 

0.6 (0.2-1.8) 

Analgesic 

7 

12.9 

1.1 (0.5-2.5) 

8 

16.3 

1.9 (0.9%. 1) 

Antiparkinsonian 

1 

4.6 

0.4 (0.1-2.6) 

6 

20.6 

2.2 (0.9-5.2) 

Neuroleptic 

10 

26.8 

2.4 (1.2-4.7) 

7 

24.1 

2.6 (1.2-5.9) 

Hypnotic 

10 

21.0 

1.8 (0.9-3.6) 

7 

17.2 

1.8 (0.8%.0) 

Sedative 

12 

15.9 

1.3 (0.7-2.4) 

11 

18.3 

2.0 (0.8%.0) 

Antidepressant 

5 

21.3 

1.6 (0.7-4.1) 

6 

28.1 

3.0 (1.3-7.1) 

Bronchodilating inhaler 

1 

9.7 

0.8 (0.1-5.6) 

- 

- 

- 

Oral bronchodilators 

3 

39.8 

3.3 (1.0-10.4) 

3 

29.0 

3.1 (0.9-9.9) 

No. of medications used 

None 

4 

10.6 

l c 

2 

6.0 

l c 

1 

10 

13.0 

1.2 (0.4-3.9) 

1 

1.9 

0.3 (0.1-3.4) 

2 

9 

9.6 

0.9 (0.3-2.9) 

9 

10.6 

1.8 (0.2-19.4) 

3 

7 

11.3 

1.1 (0.3-3.7) 

6 

9.7 

1.6 (0.3-8.0) 

4 

11 

12.9 

1.2 (0.4-3.8) 

11 

14.5 

2.4 (0.5-10.8) 

5 

10 

14.3 

1.4 (0.4-4.3) 

6 

11.0 

1.8 (0.4-9.0) 

>6 

12 

16.6 

1.6 (0.5-4.9) 

8 

13.7 

2.3 (0.5-10.7) 


a Reference group: for each medication, the absence thereof. 

b ID = incidence density (numbers of falls per 10,000 persons-day); DR = density ratio; 
Cl = confidence interval at 95%. 
c Reference group. 


intrinsic) might be associated with differing risk fac¬ 
tors to some degree, no studies with this sort of focus 
could be found among our documentary sources. 
This approach could contribute to modifying the 
circumstances surrounding falls, in order to prevent 
them and improve assistance when falls occur. 

The definition of ‘fall’ applied is one that has be¬ 
come standard through its use in other studies [35], A 
further distinction was made, in our case, between 
falls with an intrinsic or endogenous precipitating 
cause, and those triggered by an extrinsic or exoge¬ 
nous circumstance. Rubenstein et al. [7] showed that 
institutionalised elderly persons tend to fall on ac¬ 
count of intrinsic precipitating causes, while the 
community-living elderly fall as the result of extrinsic 
factors. Our results with persons living in institutions, 
however, are closer to the incidence described for the 
home-dwelling elderly. Extrinsic falls made up 52.1% 


of the total, whereas intrinsic falls were just 35.5%. 
The intrinsic factor most often detected was dizzi¬ 
ness/vertigo, followed by lower-extremity weakness. 
Previous authors have found dizziness to cause nearly 
25% of the falls in institutions and 8% in the 
community, while gait alterations, including lower- 
extremity weakness, produce some 26% of institu¬ 
tional falls and 13% of community falls [7]. Slipping, 
uneven floor surfaces, and stumbling were the 
extrinsic precipitating causes most often identified in 
our study. This would agree with the results obtained 
by the Kellog International Work Group [35], 

Our comprehensive approach to the risk factors 
involved in falls among the elderly attempts to ac¬ 
count for most of the factors described by previous 
authors [1, 2, 13, 33-43]. In the analysis of total falls, 
the risk factors detected generally coincided 
with those described for community-dwelling elderly 
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Table 6. Independent risk factors according to precipitat¬ 
ing cause 



DR a 

CI a 

Extrinsic falls 

Age b 

1.04 

1.0-1.1 

Diabetes mellitus 

4.1 

1.9-8.8 

No. of pathologies 

0.7 

0.6-0.9 

Previous falls 0 

1.8 

1.3-2.4 

Neuroleptics 

3.2 

1.6-6.6 

Oral bronchodilators 

5.6 

1.6-19.7 

Intrinsic falls 

Age b 

1.12 

1.0-1.2 

Diabetes mellitus 

3.8 

1.6-9.0 

Dementia 

6.2 

1.7-23.3 

Sitting down incorrectly 

3.4 

1.5-7.6 

Romberg incorrect 

4.0 

1.2-13.3 

Slow pace 

2.6 

1.2-5.3 

Previous falls 0 

1.9 

1.3-2.9 

Cardiotonic glycoside 

2.9 

1.2-6.9 

Neuroleptics 

4.5 

1.6-12.6 

Antidepressants 

5.7 

1.5-22.0 


a DR = density ratio; Cl = confidence interval at 95%. 
b Continuous quantitative variable. 
c Discrete quantitative variable. 


persons [1, 15, 39-41]. When falls with intrinsic or 
extrinsic precipitating causes were analyzed sepa¬ 
rately, the following observations were made: 

(1) The female sex did not affect the frequency of 
extrinsic falls, yet it was associated with five times as 
many intrinsic falls. Our references showed results in 
this respect to vary widely: some authors describe a 
significant association [41, 43], while others find none 
[36, 38], Multivariate analysis did not maintain this 
association, which might be attributed, then, to the 
older average age of the women in our study, and to 
the general deterioration of health in very old age 
groups. 

(2) There was only a limited effect of age on the 
crude analyses of data: after correction for the effect 
of third variables, age acted as a significant and in¬ 
dependent risk factor in both types of falls, though 
the magnitude of this effect was notably greater with 
intrinsic falls. Age is considered a strong risk factor in 
falls among the elderly, especially for persons over 
85 years of age [30, 36, 37, 41], It would seem logical, 
therefore, to find that age is related with falls with an 
intrinsic cause. Advanced age may also imply a de¬ 
creased capacity for responding to an extrinsic 
obstacle or unexpected situation that might lead to 
a fall, however. 

(3) Different chronic pathologies have been related 
with the risk of suffering falls [1, 2, 38-42], among 
them, diabetes mellitus and dementia. Both acted as 
independent risk factors for the intrinsic falls we 
studied, but only diabetes for the extrinsic falls. Most 
interesting were the results referring to the number of 
pathologies, for which a direct correlation with the 


frequency of falls has been described [43, 44], Our 
results showed the number of pathologies to act as a 
protecting factor in the adjusted analyses of falls with 
an extrinsic precipitating cause. This may be due to 
the existence of co-linearity with other closely related 
variables, but also to the reduced exposure to risk of 
persons with a poorer state of health. 

(4) The incorrect performance of different ma¬ 
noeuvres involved in gait and balance have been de¬ 
scribed elsewhere as independent risk factors in falls 
among the elderly [1, 2, 13, 45], We found these 
variables to be significantly associated with the fre¬ 
quency of falls with an intrinsic precipitating cause, 
but not with the those of an extrinsic nature. Persons 
having greater difficulties in walking and maintaining 
their balance are more limited in their activity, and 
therefore less exposed to the extrinsic factors precip¬ 
itating falls. However, when exposed, it is also rea¬ 
sonable to assume that they are vulnerable to 
extrinsic stimuli of even minor intensity. Alterations 
of gait, so frequent in older age [46], may even be one 
consequence of previous falls [40]. Very different 
pathological processes can affect the joints and neu¬ 
romuscular system and lead to problems with gait 
and a greater risk of falling [47]. Some of these con¬ 
ditions are not risk factors in themselves, but may 
indicate other pathologies or phenomena linked with 
the ageing process that raise the risk of falls for in¬ 
trinsic reasons. 

(5) A history of falls acted as a significant and in¬ 
dependent risk factor for both types of falls. This is 
one of the risk factors that is most often and most 
closely associated with the incidence of falls [1, 2, 36, 
37], probably because the same situation of physical 
deterioration and/or environmental risks continues to 
be present. Our results confirm this tendency. 

(6) A variety of medications can be considered risk 
factors. The ones most consistently related with falls 
to date are antidepressants [48-50], hypnotics and 
sedatives [51-53], psychotropics [48], digoxin and 
antiarrhythmic agents [32, 54] and diuretics [54, 55]. 
Our study showed neuroleptics to have a significant 
and independent association with the frequency of 
both types of falls, whereas antidepressants and dig- 
italins acted independently only on the intrinsic 
group. Oral bronchodilators, including sympathetic- 
mimetic agents and theophylline, have shown an 
independent effect on total falls [32], which was 
manifest only in the extrinsic falls of our study. This 
might be due to the secondary neurological effects 
that these drugs produce. 

To summarise, the number of independent risk 
factors involved in falls with an intrinsic precipitating 
cause was greater than the number determined for 
extrinsic-type falls. While environmental risks clearly 
play an important role in falls as well, these risk 
factors were less numerous in our study. One reason 
for this might be that the elderly persons we studied 
were institutionalised, living in a homogenous 
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atmosphere in which exogenous risks are supposedly 
identical for all. Furthermore, the institutional 
layout, furnishings, and equipment of the residences 
had been designed or considered adequate for the 
care of elderly persons, thereby implying reduced 
environmental risks. In interpreting our results, 
nonetheless, it is important to bear in mind that the 
role of health professionals is to identify, evaluate 
and prevent or reduce intrinsic-type risk factors; en¬ 
vironmental factors would be much more dependent 
on other circumstances and personnel. It is also im¬ 
portant to point out that falls with an extrinsic trigger 
are not wholly dependent on environmental factors, 
as the individual ability of the elderly person to regain 
his or her balance may determine whether a fall 
actually occurs. These considerations suggest a 
greater potential for identifying elderly persons at a 
special risk of falling due to intrinsic precipitating 
causes, and for intervening with preventive measures. 

Our results suggest, as do Cumming and Nevitt [9], 
that the etiological study of falls among the elderly 
should depart from a more restrictive definition of 
‘fall’. A distinction between different types of falls, to 
be analyzed separately, might confirm the following 
observations, which have been pointed out by other 
authors as well [7]. Firstly, falls with intrinsic pre¬ 
cipitating causes are more likely than the extrinsic 
ones to involve elderly persons with a poorer general 
state of health overall, and who are more heavily 
medicated. Secondly, the elderly at greater risk of 
suffering intrinsic-type falls would be easier to iden¬ 
tify, for example, using procedures for evaluating gait 
and balance, and regulating the intake of drug med¬ 
ication. Thirdly, falls with an intrinsic precipitating 
cause might have a greater potential for prevention 
through the action of health care personnel. In this 
sense, recent studies suggest that environmental in¬ 
tervention is scarcely effective in preventing falls 
among aged persons [56], whereas measures for im¬ 
proving the physical situation of the elderly offer 
promising results [57-59]. 

Finally, an elderly individual may suffer falls on 
separate occasions for completely different reasons. 
Future studies might explore this distinction from an 
epidemiological standpoint, to determine whether the 
elderly tend to have multiple falls over time for the 
same basic reasons. 
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